advanced gastric cancer patients (Cascinu et al, 1997) . On the basis of these results, and of the favourable results obtained by chemotherapy in recent studies, we considered this weekly regimen worthy of evaluation in the management of patients with advanced carcinoma of the pancreas.
PATIENTS AND METHODS

Patient selection
Patients with histologically verified locally advanced unresectable and/or metastatic pancreatic carcinoma were eligible for the study. Patients thought to have potentially curable disease by resection of the primary were not eligible. Other eligibility criteria included performance status Eastern Cooperative Oncology Group grade 0Ð3, age less than 70 years, and normal liver (serum bilirubin <1.5 mg dl Ð1 ), renal (serum creatinine <1.5 mg dl Ð1 ) and bone marrow (leucocyte count >4000 µl Ð1 , platelet count >100 000 µl Ð1 ) functions. Because epi-ADR was included in the treatment plan, patients had to have a New York Heart Association class of ²2; if there was a history of cardiac disease, a cardiac-gated pool scan with an ejection fraction of >45% was required.
Patients were excluded if they had previously undergone chemotherapy. Patients who had had radiotherapy to individual sites of disease were eligible, but that (those) site(s) of disease was (were) considered non-evaluable for response.
Informed consent was obtained from all participants after the nature of the study had been fully explained, and the protocol was approved by the institutional review board.
Intensive weekly chemotherapy is not effective in advanced pancreatic cancer patients: a report from the Italian Group for the Study of Digestive Tract Cancer (GISCAD)
Chemotherapy
The chemotherapeutic regimen consisted of a 1-day weekly administration of CDDP 40 mg m Ð2 as a 30-min infusion in 250 ml of normal saline solution, 5-FU 500 mg m Ð2 as a 15-min infusion in 100 ml of normal saline solution, epi-ADR 35 mg m Ð2 by intravenous bolus. 6S stereoisomer of leucovorin was administered at a dose of 250 mg m Ð2 diluted in 250 ml of normal saline solution in a 4-h infusion concurrent with hydration.
Glutathione was given at a dose of 1.5 g m Ð2 in 100 ml of normal saline over 15 min immediately before each CDDP administration to prevent CDDP-associated neurotoxicity, as indicated by our previous experience (Cascinu et al, 1995) . Standard intravenous hydration was used: 2 h before initiation of the CDDP infusion, patients were hydrated with 1500 ml of 0.9% sodium chloride to which 20 mequiv. of potassium chloride and 15 mequiv. of magnesium sulphate were added. Post-hydration was continued for 2 h with 1000 ml of normal saline solution. As an antiemetic regimen, all patients received dexamethasone 20 mg in 50 ml saline given as an intravenous infusion over 15 min, 45 min before CDDP, and ondansetron 8 mg made up to 50 ml saline as an intravenous infusion over 15 min.
From the day before to the day after each chemotherapy administration, lenograstim was administered by subcutaneous injection at a dose of 5 µg kg Ð1 . One cycle of therapy consisted of eight weekly treatments. Patients who showed responsive or stable disease received a further 6 weeks of therapy. Full doses of anticancer drugs were given if the leucocyte count was 4000 µl Ð1 and if the platelet count was greater than 100 000 µl Ð1 ; when the leucocyte and platelet counts were less than this, we delayed the treatment by a week or until a complete recovery occurred. If grade 2 and 3 mucositis or diarrhoea occurred, treatment was delayed by a week or until normalization. For grade 4 toxicities, patients were removed from the study. No dose reductions were allowed.
Evaluation of response and toxicity
Response and toxicity evaluation was based on the World Health Organization criteria (Miller et al, 1981) , and on intention-to-treat analysis. Evaluation of response was performed after 8 and 14 weekly treatments, although toxicity was evaluated weekly. Overall incidence and intensity (ScottÐHuskisson scale) of pain was recorded at baseline and after 8 weeks, as well as weight changes.
Statistical methods
This was a multi-institutional phase II study; the primary objective was to determine the response rate and the toxicity of the weekly intensive chemotherapy. Secondary objectives were to measure the palliation of symptoms and survival.
According to the optimal two-stage phase II design, the treatment programme was designed to reject a response rate <30% (p0) and to provide a statistical power of 90% in assessing the activity of the regimen (in terms of response rate) as 45% (p1) (p1Ðp0 = 15%) for an alpha error less than 0.05 (Simon, 1989) .
The 95% exact confidence interval (CI) for response was calculated. Survival time was calculated from the onset of chemotherapy. Chi-squared test with Yates correction and Wilcoxon test were used to assess the difference of pain between baseline and after eight chemotherapeutic treatments.
RESULTS
Investigators from six institutions treated 22 advanced pancreatic cancer patients with this weekly intensive regimen. The study was 
closed earlier because it was evident that the nine objective responses, requested by the first stage of study, could not be achieved even completing the enrolment of all the planned 27 patients. The median follow-up from the start of treatment was 18 months (range 11Ð26 months). The characteristics of treated patients are detailed in Table 1 .
Tumour response
All patients had measurable disease on computerized tomography (CT) scan. Objective tumour response was seen in 3 out of 22 patients (13%, 95% CI 0Ð26%) with five patients showing stable disease and 14 progressing on therapy. All responses were obtained after the first 8 weeks.
Patient survival
The median survival time of all 22 patients was 6 months (range 3Ð15 months), with a 1-year survival rate of 13%.
Symptomatic effects
At baseline, pain was present in 15 out of 22 patients (68%), with a mean ScottÐHuskisson scale value of 27.6 ± 23.8. After 8 weeks, pain was present in 9 out of 22 patients (40%) with a mean ScottÐHuskisson scale value of 12.3±18.4. The difference between these mean values was statistically significant (P = 0.022). Eight patients (36%) (three partial responses and five stable disease) had a positive weight change after 8 weeks.
Toxicity
Eight patients did not complete the first 8 weeks of treatment: three because of progressive disease and five because of toxicity (neutropenia and/or thrombocytopenia). No patient received the planned eight weekly treatments without some delay: in two patients, it was for a week; in three, for 2 weeks; in three, for 3 weeks; in three, for 4 weeks; and in one, for 8 weeks.
Of the eight patients who received six further weekly treatments, two did not complete the programme: one for progressive disease and one for toxicity. Some delay in weekly treatment was present in all the remaining six patients: in one patient, therapy was delayed for a week; in one, for 2 weeks; in one for 3 weeks; in two for 5 weeks; and in one for 8 weeks.
We did not observe any treatment-related death. Specific treatment-related toxicities per cycle administered are detailed in Tables 2  and 3 . There was no evidence of cumulative toxicity in the following treatment weeks. The main common side-effect was leucopenia. Non-haematological toxicities were uncommon and mild.
DISCUSSION
In advanced pancreatic cancer patients, the median survival is no longer than 3Ð4 months, a figure which has not been significantly influenced by chemotherapy during the last years (Ahlgren, 1996) . Nevertheless, recent studies have shown that chemotherapy can improve overall survival compared with no treatment, without impairing quality of life (AndrŽ et al, 1996; Glimelius et al, 1996; Rothenberg et al, 1996; Burris et al, 1997) . Consequently, attempts to devise new chemotherapeutic regimens, with the aim of improving response rates and survival, are justified. We assessed in advanced pancreatic cancer the activity of a weekly regimen of CDDP, epi-ADR, LV and 5-FU that has been shown effective in advanced gastric cancer (Cascinu et al, 1997) . The obtained response rate (13%) as well as the median survival time of 6 months are not substantially better than those achieved with older regimens such as FAM, FMS or 5-FU alone (Oster et al, 1986; Schnall and Macdonald, 1996) . Furthermore, our results are similar to those obtained by Glimelius et al (1996) in the treatment arm of the randomized trial compared with best supportive care, but with a less toxic and expensive regimen.
Recently, comparable disappointing results were reported with another intensive regimen particularly active in advanced gastric cancer (Webb et al, 1997) . ECF (epirubicin, cisplatin, 5-fluorouracil), in fact, showed a response rate of 17%, with a considerable toxicity that discourages its indiscriminate use highlighting the need for a careful selection of patients (Evans et al, 1996) .
In pancreatic cancer, the notoriously difficult determination of objective response and the poor clinical conditions of several patients may account for the modest results achievable even by using intensive chemotherapeutic regimens. In fact, in pancreatic tumours, there is an important desmoplastic reaction induced by the tumour including inflammation and fibrosis within and around the tumour. Because this tissue does not necessarily shrink after chemotherapy, the size of the tumour on a CT scan may not reflect the true proportion of tumour response. Thus, the use of locally advanced pancreatic cancer as the sole indicator of response may yield misleading results (Ahlgren, 1996) . In contrast, although metastatic lesions contain less desmoplastic component, advanced disease is associated with poor performance status and/or complications which can limit patient tolerance for chemotherapy, especially for aggressive regimens (Casper and Kelsen, 1995) .
In our study, a favourable aspect was the presence of symptomatic effects, particularly a reduction in pain. After eight weekly 
treatments, pain was present in 40% of patients compared with 68% at baseline, with a significant reduction in intensity as expressed by ScottÐHuskisson scale values. However, in other clinical trials using less aggressive regimens, chemotherapy was found to improve quality of life and performance status (AndrŽ et al, 1996; Glimelius et al, 1996) . In particular, gemcitabine showed a very favourable toxicity profile and has demonstrated activity in this disease. Response rates ranged from 10% to 15% and the treatment reduced symptoms caused by the cancer in 20Ð30% of patients (Carmichael et al, 1995; Moore, 1996) . A randomized trial comparing gemcitabine with 5-FU showed a significant improvement in clinical benefit (24% compared with 5%), as well as a significantly longer survival in patients receiving gemcitabine (Burris et al, 1997) . As in our case, subjective improvements observed in clinical trials were greater than expected from the tumour objective response rates. This can be due to the difficulty in properly quantifying objective response in this tumour, as discussed above. This being the case, the assessment of clinical benefit represents a new field of investigation in evaluating the activity and the role of chemotherapy in pancreatic cancer (Rothenberg et al, 1996) . There is general acceptance that this new treatment end point needs to be explored in addition to classical end points (objective response and survival) in future chemotherapy trials in this disease.
In conclusion, the outcome of our intensive chemotherapy regimen does not support its use in advanced pancreatic cancer. Other drugs or regimens, achieving similar clinical benefit and survival, seem to be more convenient in terms of both economic aspects and patientÕs compliance.
